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Commentary
Implications for practice and research  Self-monitoring is a highly effective behaviour change technique, which should be more widely used in improving prescribing in hospitals and more generally in changing professional practice.  Further research is required on how this intervention can be sustained and spread at scale.
Context
The aims of antimicrobial stewardship are to ensure effective, timely treatment of patients with infection and to minimise collateral damage from unnecessary use of antimicrobials (Clostridium difficile infection and spread of antimicrobial resistance). In hospitals junior doctors make complicated antimicrobial prescribing decisions. The context in which these decisions take place is also challenging, where workplace cultures often fail to promote learning and feedback and where hierarchy sometimes works against rational antimicrobial prescribing.
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Methods
The setting was two internal medicine units in one university hospital in Canada. The design was quantitative and quasi-experimental. The intervention applied self-monitoring through a structured checklist, which residents used to audit their antibiotic prescribing twice weekly. Residents were supported through monthly educational sessions, which included feedback of results from the audits with discussion about management of future patients. The effect of the intervention on prescribing outcomes was estimated through segmented regression analysis of time series data before and after the intervention. Incidence rate ratios were used to analyse other outcomes (C difficile infection, mortality, ICU transfers and length of stay).
Findings
The intervention was associated with a 46% (US$69,424) reduction in antibiotic costs. This was achieved through an immediate reduction in the use of carbapenem antibiotics together with a slower, sustained reduction in use of moxifloxacin. Adherence with the auditing process was 80%. Rates of C difficile infection decreased from 24.2 to 19.6 per 10 000 patient days (incidence rate ratio 0.8 (CI 0.5 to 1.3). There were no differences in average length of stay, median number of ICU transfers or in hospital mortality.
Commentary
A recent systematic review of antimicrobial stewardship for hospital inpatients concluded that both the content and reporting of interventions fell short of scientific principles and practices. There is a strong evidence base regarding Behaviour Change Techniques (BCTs) in other contexts that should be applied to antimicrobial stewardship now if we are to further our understanding of what works, for whom, why and in what context. 2 Self-monitoring and feedback have been found to be effective techniques within interventions across a range of behaviours, including physical activity, healthy eating 3 and reducing excessive alcohol consumption. 4 The effects of self-monitoring and feedback can be understood within control theory, a model of self-regulation derived from empirical research in social, clinical and health psychology. 5 Control theory postulates that behaviour change is most likely if feedback about one's performance is accompanied by a comparison with a performance target and that behaviour change is improved further by providing strategies to reduce any observed discrepancies between one's target performance and one's actual performance. This theory predicts, therefore, that self-monitoring would be more effective if combined with one or more of the techniques that are theorised to have synergistic effects: providing feedback; goal setting; and action planning. This study by Lee and colleagues is a marked improvement on 116 studies published before the end of December 2012. Reporting of BCTs was poor, with little detail of BCT characteristics. Feedback was only reported for 17 (13.8%) of the interventions and selfmonitoring was used in only one intervention. 2 The study by Lee and colleagues is therefore a very important addition to the literature as it demonstrates that self-monitoring of hospital antibiotic prescribing by medical residents, combined with feedback and action planning, can be sustained with 80% adherence over a full year. The intervention was implemented in two internal medicine units and the challenge will be to spread this both in terms of ambition (safe reduction in total use of antibiotics in addition to improving choice) and spread across the hospital. Practical advice on building measurement into daily clinical practice was published over 15 years ago 6 and should be more widely applied to antimicrobial stewardship.
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